To understand its potential to cause invasive disease, the genome of Mycoplasma canis strain PG14
M
ycoplasma canis is a mucosal surface commensal or opportunistic pathogen (4, 5, 6) . To understand its potential to cause invasive disease (2), we compared genomes of isolates from the genital tract (UF31 and UF33) or brain (UFG1 and UFG4) of dogs to strain PG14
T from a dog's throat. DNA sequences obtained through multiplex Illumina GAIIx paired-end sequencing (mean of 10,226,327 quality-filtered 101-nucleotide [nt] reads per strain, yielding coverage depth of Ͼ1,000ϫ each) were assembled with Galaxy (1), CLC Genomics Workbench v4.8, and Sequencher v4.8 software. The numbers of contigs of Ͼ500 bp obtained by de novo assembly were 62, 30, 41, 19, and 25 for strains UF31, UF33, UFG1, UFG4, and PG14 T , respectively. Open reading frames (ORFs) were predicted using GeneMark, Glimmer, and Prodigal hidden Markov model (HMM)-based models plus tRNAscan-SE. Annotation was by BLAST comparison to NCBI's Protein Clusters database, all proteins from complete microbial genomes, and the Rfam noncoding RNA database. The average nucleotide identity between strains was calculated using JSpecies v1.2.1 (11) .
The noncontiguous finished draft M. canis PG14 T genome includes 867,208 nt in 6 contigs of Ͼ21 kb plus 27,894 nt in contigs of Ͻ10 kb, an overall size which is substantially larger than the 795 kb estimated by pulsed-field gel electrophoresis (PFGE) (4) . Its GϩC content is 27%, less than the 28.4% and 29.1% estimated by thermal denaturation and buoyant density, respectively (8, 10) . Of 696 predicted ORFs, about three-fourths have assigned functions, including 31 structural RNAs, 31 proteins involved in metabolism of amino acids, purines, pyrimidines, nucleosides, nucleotides, cofactors, prosthetic groups, or carriers, 7 proteins involved in fatty acid or phospholipid metabolism, 75 proteins involved in intermediary or energy metabolism, 71 proteins involved in transport or binding, 257 proteins involved in nucleic acid metabolism, transcription, or translation or protein fate, 10 proteins involved in regulatory functions, including HrcA, ArsR, GntR, LacI, and RpiR family transcription regulators, 12 proteins involved in cell division, 20 cell envelope lipoproteins, and 1 IS256-type transposase. The proportions of the genome assigned to various role categories are similar to those of related species in the Mycoplasma synoviae phylogenetic cluster.
M. canis encodes the tyrosine recombinase XerC but no recognized variable surface antigens or adhesins (7). Virulence factor candidates include a Fic family AMPylator (12), a putative secreted effector protein with an Arg-Gly-Asp host celltargeting motif, a predicted 635-kDa protein with multiple immunoglobulin/albumin-binding domains, and the secreted glycosidases sialidase (but no path for sialic acid uptake or catabolism), hyaluronidase, and N-acetyl-␤-hexosaminidase (with paths for N-acetylglucosamine uptake and catabolism via glycolysis).
The average nucleotide identity between strain pairs is 98%. Annotations of strains UF31 (862,059 nt in 5 contigs of Ͼ95 kb), UF33 (869,506 nt in 5 contigs of Ͼ102 kb), UFG1 (868,614 nt in 5 contigs of Ͼ101 kb), and UFG4 (867,444 nt in 6 contigs of Ͼ22 kb) are similar to that of PG14 T . A complete clustered regularly interspaced short palindromic repeat (CRISPR)-Cas antivirus locus and strain-specific spacer arrays (3) are present. Sequence variation among strains PG14 T , UF31, and UF33 at catalytic sites of the M. canis sialidase likely explains the strain differences in specific activity of this enzyme (9), a finding that will support future study of this and other candidate virulence factors in models of pathogen emergence and evolution.
Nucleotide sequence accession numbers. The master record for the M. canis PG14 T whole-genome shotgun project has been deposited at DDBJ/EMBL/GenBank under the accession number AJFQ00000000; the version described in this paper is the first version, AJFQ01000000. The master record for the M. canis UF31 whole-genome shotgun project has been deposited at DDBJ/ EMBL/GenBank under the accession number AJFR00000000; the version described in this paper is the first version, AJFR01000000. The master record for the M. canis UF33 whole-genome shotgun project has been deposited at DDBJ/EMBL/GenBank under the accession number AJFS00000000; the version described in this paper is the first version, AJFS01000000. The master record for the M. canis UFG1 whole-genome shotgun project has been deposited at DDBJ/EMBL/GenBank under the accession number AJFT00000000; the version described in this paper is the first version, AJFT01000000. The master record for the M. canis UFG4 whole-genome shotgun project has been deposited at DDBJ/ EMBL/GenBank under the accession number AJFU00000000; the version described in this paper is the first version, AJFU01000000.
